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DOENE has established the Gateway for Accelerat:
provide the nuclear community with access to th
necessary to move innovative nuclear energy tec
ensuring the continued safe reliable, and econo
Devel oping safe, r elfiraebel ee nseorugryc ewsi lolfs bapa relhdere ate X |
chall enge for US powedbapeddcocoepsani 8svareal d€d8el o
Reactors (FRs), a type of advanced nuclear reac
Wit hout a moderator nuclear reactions occur at
reactions. Developers of this reactor type offe
i mproved management of nucl ear wast e, and indus
traditional reactor s. I n some designs the react
produce additional fuel
Four types of FRs are being developed by US com
(SFR) , Cielaeld Fast ReaCdwlred LF&R9t, Kaasctor (GFR),
Fast Reactors (MSFR).
Fast Reactors PR @ Constucion,ssauing on budgetprofects whil edcing averall
N costs,
COST EFFICIENCY e ————— I_-_-' _______ cm--- @ Some FRs have a long-lived core, making the need for refueling
: yemeamna T P @ infrequent; in some concepts, a reactor can operate for 30-60 years
' [ . .
As utilities evolve to meet the challenges of a : . H H before it needs refueling.
modernizing grid, advanced nuclear reactor . : H ‘e---- @ when compared with current reactor designs, passive safety
technologies seek to provide economically : : s @ features cut operational and maintenance msrts.
viable solutions through simplified designs and : [ .' :
reduced operational costs. ' : : : Reactors can achieve higher temperatures than fossil fuels,
: . . : pmmm———— ® producing a high-quality steam cycle to meet commercial,
: : : : : industrial, and residential needs.
INTEGRATION & RELIABILITY E""" ":'"'E"----" B ® Reactors are designed for a modern grid, capable of load following
' H : o and integrating with variable renewable energy sources.
Flagging load growth and the rise of distributed generation : i :
sources are driving advanced nuclear developers to : : e e e e e mm e ® FRs have demonstrated the ability to consume existing spent
provide flexible, always on power to end users. : Ve nuclear fuel from current generation reactors; most designs allow
: : :' ¢ for the recycling of used fuel, limiting or reducing waste.
Ceeeee- |I' """ 1 """""" L ] Operation in the fast spectrum allows for more efficient fuel use
SAFETY&WASTE = EEEECEEEEE —'--..._--.-' ............ & than current generation reactors, reducing waste and fuel costs.
The possibility of Fukushima-like events is eliminated by ? . .
the inherent physics of the reactor though a falsafe . Weessssssemeee @ s have demonstrated inherent safety under severe accident
design; fuel waste concerns are substantially reduced. conditions.
- Thermal Electrical Total Primary System =i Industrial Heat =y Load
~. Output Output plant Wwate ¥ .
(11'3 (pl;rp:nit) @ (per unit) ' Footprint R:quirrements gﬁ.’ &Steam Following
<30 MWt <10 MWe Fast Food None (©) ®
Restaurant
30-1000 10 - <300 MWe 2:::'“: None © ©
Mwt g
>700 MW. Industrial None @ @
> 1000 MWt e Factory
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https://gain.inl.gov/SiteAssets/Fast Reactors/2021.May.21_FR_InfoSheet.pdf
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HI

GH TEMPERATURE REACTORS I
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DOENE has established the Gateway for Accelerat:
provide the nuclear community with access to th
necessary to move innovative nuclear energy tec
ensuring the continued safe, reliable, and econ
Devel oping safe, r elfiraebel ee nseorugryc ewsi lolfs bapa relhdere ate X |
chall enge for US powedbapeddcocoepsani 8svareal d€d8el o
Temperature Reactors (HTRs), a type of advanced
chall enge.
HTRs are a t ymoederfatge d pthhi @remal reactor employi n
di fferentiating them from other advanced reacto
mol ten salt as a heat transfer medi um. Devel op
remote power, and industri al applications.
HTRs typically use | ow enriched uranium fuel to
than other reactors. For this reason, developer
industrial fossil fuel processes.
M Designs are intended for factory assembly and fixed modular
H Igh Tem perature ReaCto rs pToTTmmmm » cons?ruct\on, assuring on-bud;.lt project:while reducing overall
1 costs.
COST EFFICIENCY LR R LR LR S R o @ Many designs support online refueling, avoiding disruption in
: gmmm——— { .......... 1‘-7 & customers' energy demands.
As utilities evolve to meet the challenges of a : : : :
modernizing grid, advanced nuclear reactor i : ) te-- @ When compared with current reactor designs, passive safety
technologies seek to provide economically ' N R e LT @ features cut operational and maintenance costs.
viable solutions through simplified designs and : : f N
reduced operational costs. ' N : : Reactors can achieve higher temperatures than fossil fuels,
: : : : pmmm——— & producing a high-quality steam cycle to meet commercial,
' N ! : | industrial, and residential needs.
INTEGRATION & RELIABILITY i'_“. ":"":""""'J T ® Reactors are designed for a modern grid, capable of load following
: : : - and integrating with variable renewable energy sources.
Flagging load growth and the rise of distributed generation : : :
sources are driving advanced nuclear developers to ' : L & HTR designs either utilize non-reactive helium gas or molten salts
provide flexible, always on power to end users. : : ------------ @ as a heat transfer medium, providing an added measure of safety.
P |'- ------ l ----------- @ More efficient fuel usage than current generation reactors reduces
SAFETY&WASTE e .'_-_‘,._,' e @ waste and fuel costs for operators.
The possibility of Fukushima-like events is eliminated by E Ceramic TRISO fuel, coupled with a large graphite and salt heat
the inherent physics of the reactor through a failsafe === 0 S===s===eccec---- @ capacity, allows for a slow fuel temperature response in the event
design; fuel waste concerns are substantially reduced. of cooling loss.
Thermal Electrical Total Primary System = Industrial Heat T Load
output Output plant wat k1 8 .
{ptlarp:nit) (per unit) ' Footprint R:qsirrements =N &Steam lims Following
Micro
<30 MWt <10 MWe Fast Food © ©)]
gg Systems Restaurant None
small ) ) Parking None
@ Smems  30-1000  10-<300MWe CoT'M © ©
MWt
Large Industrial None
G%n  >1000Mwe  >700Mwe Ll © ©
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Quality Process Heat for Industrial Appli cd

Al | HTR systems have the ability to reach er ar
that use fossil fuels. HTRs' ability to corfsAd8tent |
i mportant in industrial chemical processes Ml er e a
temperatures for successful production HT t her e
operator s, resulting in greater cost effici RN i c s .
I nherent Safety that Starts at the Fuel So O

HTRs are built around safety, beginning wi E dvanc
us@sitructur @fluelsot ropmmonly referred to as il SO f L
comes in different shapes and si zes; no mat t he
a small ameonntcbedl awanium fuel within thr qeEiayer s
silicon carbide. These TRI SO particles are S8 Orpor
("pebbles") the size of a golf ball or a t s bal
around the TRI SO particles fully containflon pr
el iminating the need for costly, concrete z ai nme
Load Following and I ntegration

By deploying HTRs Fuel Kernel (UCO, UO,)

power producers ar Porous Carbon Buffer

reliable electrici Inner Pyrolytic Carbon (IPyC)
integrating with o Silicon Carbide

technol ogi es, such Quter Pyrolytic Carbon (OPyC)
renewabl e energy r

|l oad foll owing cap

enabl e integration

renewabl e energy s

the -gi gthe heat pro..... ey e e

make thermal energy ®»O6OOARFFOAIE XGEIODT PEAODODAI
integration with industrial processes

possi ble and attractive during | ow el ectri d e msa
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MOLTEN SALT REACTORS |
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DOENE has established the Gateway for Accelerat:
provide the nuclear community with access to th
necessary to move innovative nuclear energy tec
ensuring the continued safe, reliable, and econ
Devel oping safe, r elfiraebel ee nseorugryc ewsi lolfs bapa relhdere ate X |
chall enge for power prodhazeed comphri &JS. aSeveea
Mol ten Salt Reactors (MSRs), a type of advanced
chall enge.

MSRs wutilize | ow pressure, high temperature flu
cool ant s. MSRs are different from most other ad
ability to operate in a | ow pressure environmen
|l onger durations than other reactor types. Deve
reduced proliferation risk, padsgivea svafsdtey syst
MSRs could play a significant role in c¢closing t
and redudiinvegd ovraggt e product s.

Molten Salt Reactors

COST EFFICIENCY -

As utilities evolve to meet the challenges of a
modernizing grid, advanced nuclear reactor
technologies seek to provide economically
viable solutions through simplified designs and
reduced operational costs.

INTEGRATION & RELIABILITY

Flagging load growth and the rise of distributed generation
sources are driving advanced nuclear developers to
provide flexible, always on power to end users.

SAFETY & WASTE

The possibility of Fukushima-like events is eliminated by
the inherent physics of the reactor through a failsafe
design; fuel waste concerns are substantially reduced.

Thermal
Output
(per unit)
Mi
systems < 30 MWt
small
S)Ts?:ems 30-1000
Mwt
Cree > 1000 MWt

Systems

‘
F AU SRS S
S S .
' ' H )
oo
: N B
L] : :
S T
Electrical Total
Output ’ Plant
(per unit) Footprint
<10 MWe Fast Food
Restaurant
10-<300 Mwe Farking
Garage
> 700 MWe Industrial
Factory

Some designs are intended for factory assembly and fixed modular
construction, assuring on-budget projects while reducing overall
costs.

Able to operate at full power while being refueled, avoiding a
disruption in customers’ energy demands.

L ]

@ When compared with current reactor designs, passive safety
@ features cut capital, operations, and maintenance costs.

Reactors can achieve higher temperatures, producing electricity
more efficiently or high-quality heat for industrial processes.

-

MSRs are designed for a modern grid, capable of load following
and integrating with variable renewable energy sources.

[ ]

Flexible designs allow for the use of various fuel types; some
designs are capable of consuming used fuel from other reactors.

Fuel compositions are flexible compared to current generation
reactors, allowing for various fuel cycle approaches to increase
resource utilization and reduce waste.

L 4
®

® Passive safety features can allow for "walk away" safety, even
during severe events.

o= Industrial Heat = Load
== &sSteam fimm Following

© ©

Primary System
Water
Requirements

None

None

© ©

None

© ©

May 24, 200




Readily Apparent Safety

Due to the inherent characteirrnesnt ccomlfarntow slsiuqg «
systems, MSRs are easily coupled to passiv fety
many of the safety systems needed for othe - actor
iwal k eswdy and operate with | ow pressure co nent s
economic performance and enhance the safet A t he
Hi gdwal ity Energy O
O
MSRs produce high
for efficient el ec C
for application 1in O
i ndustrial applica |
production of hydr —
attractive because
operate at higher, O
temperatures for e Z
cycl es.
Load Foll owing and
By empl oying MSRs
a power producer i -
reliable energy to - s =
integrating with varhaple) o769 QUAICHKS-i 1 OAT 34 0 AAAOI
Flexible load foll gqwi ngeg czaEpA%kAi!)’;éé]-eismof,AA]- S U
MSRs enable integration with
intermittent renewabl e enewgydeohreaaes prmoarmued by tMH
make t her mal energy storage or integration h i nd
during |l ow electricity demand interval s.
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ALPHATECH RESEARCH CORP.

%Alphu Tech.
Research Corp

Al pha Tech Research Corp is developin

Salt Reactor (MSR) technology to enahb

safe power producti on.
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